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Convergence Layers for Network Devices and 
Metbod for Transmitting Data Traffic 

The invention is related to a network device for use in an ad-hoc esta- 
5 blished device network, to a device network, and to a method for transmit- 
ting data traffic via a device network. 

For a variety, of home multimedia applications and businesis applications, it 
is important to establish networks, preferably wireless networks, for ex- 

10 changing data and messages between different devices that are part of the 
network. In a typical business application scenario, a mobile terminal gets 
services oyeir a fixed corporate or public infrastructure. In an exemplary 
home application scenario, a low-cost and flexible networking is supported 
to interconnect wireless digital consumer devices. 

15 ... . ^ _ . 

The ETSI Project BRAN (Broadband Radio Access Networks) has defined the 
standard HiperLAN (High Performance Radio Local Area Network)^ which 
provides high-speed multimedia communications between different broad- 
band cpre networks and mobile terminals. HiperLAN/2 provides a fl^exible 

20 platform for a yailety of business and home applicaUons that can support a 
set of bit rates up to 54 Mbit/s. The HiperLAN/2 standard is an example 
how data can be transmitted between different devices in a wireless net- 
work.. The invention is not limited to wireless networks according to t!he Hi- 
perLAN/2 staiidard. though. The invention is riot limited to wireless net- 

25 works. It can also be applied in wired networks. . ^ 

t , .A.typiQ,a4 de^^^ with one of the devices 

acting .aiSja cpnti:oller that controls the other devices that act as mobile ter- 
niinal.^.. When diffcrept dw are brought within reach of each other, they 
30 start exchanging messages and establish a so-called ad-hoc network, with 
one of the devices assuming the control functionality. 

In section 6.2 of ETSI BRAN HiperLAN2 Standard Spec: DLC home extensi- 
on (ETSI TS 101 761-4 VI. 3.2 (2002-01). it is described how multiple con- 
35 vergence layers supporting different external networking standards can be 
active simultaneously within one wireless local area network. 
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1 It is an object of the invention to provide a network device and a method for 
routing data traffic of an external networking protocol through a local area 
network, whereby interoperability between different external networking 
technologies is supported, 

5 . 

The object of the invention is solved by a network device accordihjg to claim 
1, by a device network according to claim 13. and by a method for trans- 
mitting data traffic via a device network according to claim 21- A computer 
; program product according to the present Invention is defined in claim 24 
lO and a computer readable storage medium is defined in claim 25. 

According to the invention, the network device for a device network compri- 
ses a content detection layer for detecting the content type of e:rt:emal ti-af- 
fic received by said network device. In dependence of the detected content 

15 type, said external traffic is passed to a content- specific convergence layer 
that is dedicated to handling the respective content type. Furthermore, the 
network device comprises a set of content-specific convergence layers, 
which exchange network traffic with other network devices of said device 
network via content-specific connections. Said content-specific connections 

20 are suited to the requirements of the respective content type. 

In prior art solutions, external traffic received by a network device has been 
passed, according to the protocol of said external traffic, to a protocol -spe- 
cific convergence layer. For example, IEEE 1394 data traffic ha:s always 

25 been handled by a IEEE 1394- specific convergence layei-, and Ethernet traf- 
fic has been handled by an Ethernet-specific convergence layer. The respec- 
tive convergence layer has beerr responsible for trkhsniitting the external 
traffic to its respective target network device, wheircby the conhectioh for 
transmitting the external traffic within the device. ti^tWork has beeii set up 

30 according to said external network. 

According, to the invention, when external traffic is received by a network 
device, the content type of said external traffic is detected by a content de- 
tection layer. For example, it might be detected that the external traffic is 
35 -packet-based data traffic". Alternatively, said external traffic 'might be 
"real-time critical data traffic", for example an audio or video data stream. 
When the content type has been detected, the received data traffic is pas- 
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1 sed to a convergence layer that is specific for said type of content. Thus, in- 
stead of protocol-specific convergence layers, content-specific convergence 
layers are used for setting up and releasing connections to other network 
. devices within the network, and for transmitting data traffic within the de- 
5 vice network. The content specific connections that are built up by the con- 
tent-speqific convergence layers are suited to the requirements of the re- 
: . spectiye cpntent 

The inyentipn is based on the fact that the requirements for a data trans- 
10 . mission within a device network do not depend on the protocol of tKe exter- 
, rnal ^traffic. to the; first place. It ^ possible to ixansmit packet-based data 
traffic via a IEEE 1394 interiace (IPoverl394). though the standard IEEE 
13.94 is mostljr used for the transmission of video data streanas. Vice versa, 

it is alsp posjsible to transmit real-time critical data via an IP network. 

15 . . whicti is . typically used for. packet-based data transmission. The require- 
. .n^^nts for a data transmission within the device network depend in the first 
place; on the content type of the external traffic. The requirements imposed 
: by the content type define the parameters of the data connection that is 
established between the source network device and the target network de- 
20 vice. For example, a real-time critical video data stream requires that the 
transmission delay never exceeds a predefined threshold, and that a fixed 
bandwidth is permanently available for said data transmission. Generally, 
there are .no such restrictive requirepients for packet-based data transmis- 
. -siori- ... 

25 

According to the invention, for each coiitent type, a specific convergence 
layer is provided, which handles data streams of said content type accor- 
:vf>;.;4iiig?;-to^5; C^^ r?.qvirements. The content-specific convergence 

v v layers are, resporisib^^ and releasing content- specific con- 

30 nections within the device network, and for transmitting the respective ex- 
ternal data traffic within the device network. 

Within the network, the external traffic is transmitted from the source net- 
work device, which has received said traffic from an external network, to a 
35 target network device. On the part of the target network device, the arriving 
data stream is taken care of by a corresponding convergence layer that is 
responsible for the respective content type. To said target network device. 
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1 any external network may be connected. The convergence layer on part of 
the target network device doesn't have to route the traffic to the external 
protocol said traffic has emanated from. Instead, the received data traffic 
may be mapped to any external protocol that is able to accept the respecti- 

5 ve content type. For example, a video data stream emanating from a IEEE 
1394 interface can be mapped, after it has been transmitted within the de- 
vice network, to a IEEE 1394 Interface again. Alternatively, the video data 
stream can also be mapped, on part of the target network device, tp an IP 
interface. This kind of data exchange between different extcrrtall ncitwbrking 

10 technologies has not been possible in the prior art. The Inventive concept of 
content- specific convergence layers allows for an intei^bperability between 
different external networking standards. In case two completely different 
external network protocols can handle tlie same conteiit type, it is possible 
to receive external traffic of a jfirst external protocol, route said traffic 

15 through the device network, whereby an internal protocol is iised, aiid map 
the traffic, on the part of the receiving network device, to a secoiid external 
protocol. The device network can be seen as an adapting nifeans for adap- 
ting a first kind of external traffic to a second kind of external traffic: 

20 One advantage of the inventive solution is that the available bandwidth of 
the device network is used more effectively by allowing access to different 
traffic types. Another advantage is that new networking techrioldgies and 
traffic types can be integrated easily into the existing convergence layer ar- 
chitecture. Due to the generic design of the relevant modules, large 

25 amounts of existing code can be reused in the process of the integration. 

ipref^^^^ one of said content typhs is tekl-time critical diata. whereby said 
set of content-specific convergence layers comptis^s a convergence layer 
dedicated to handling real-time critical dita. When real-time critical data, 

30 for example an audio or video data stream, is transmitted from a first net- 
work device to another network device of the device network, the following 
requirements have to be fulfilled: First of all, transinisision delays that ex- 
ceed a certain amount are not acceptable. Furthermore, for the transmissi- 
on of a real-time critical data stream, a certain bandwidth has to be perma- 

35 nently available in order to allow for a continuous transmission of said 
data stream. A convergence layer dedicated to handling real-time critical 
data can set up content-specific connections within the device network that 
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1 allow to fulfil the above-mentioned requirements. 

Further preferably, one of said content types is packet-based data, whereby 
said set of content-specific convergence layers comprises a convergence 
5 layer dedicated to handling packet-based data. When regular packet-based 
data traiffic has to be transinitted within the device network, there are no 
specific requirements bbricerriirig the transmission delay and available 
bandwidth as there are in case of real-time critical data. A convergence lay- 
er dedicated to hiaLndling jpacket-based data wiU therefore set up a content- 
10 specific coilnection ifor the triaiismissibn of said data; whereby the available 
network resources are used iri a riibre flexible way. In particular, it is not 
necessary to reserve a predefined bindwidth for the triansmission of said 
packet-based data. 

15 According to a preferred embodiinetit of the invention, said external trjalfic 
is at least one of Ethernet traffic. lEtE 1394 trafhc. UMTS traffic or PPP 
traffic- The Ethernet protocol is the major protocol for accessing the inter- 
net. IEEE 1394 is the most common standard for data exchange between 
audio and video devices arid allows for large transmission bit ratesr. UMTS 

20 Is an example for a third generatibn mobile communications protocol; and 
PPP (point-to-point protocol) pemiits to establish point-to-point connecti- 
ons between two devices. Thus, tfie network device can be connected to a 
large range of current networking techhblbgies simultaneously: 

25 Preferably, said network device comprises hardware connectivity for at least 
one of Ethernet trafjic, ffiiBE l3Q4 ir&fB^ 

packets received via said hardware connections aire cdhvi^rt^d inid the in- 
ternal network protocol of the device network. Vice versa, data packets of 
the lnte;mal network protocol received' from other network devices are con- 
30 verted into data packets of the external networking technology. Then, these 
data packets are sent to the external network via said hardware connec- 
tion. 

Preferably, said network device is an access point of said device network. 
35 The task of an access point is to provide access to different external net- 
working technologies and networking services, for example to the internet. 
Therefore, the access points should be equipped with multiple content-spe- 
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1 cific convergence layers in the first place, because said access points have 
to handle different kinds of data traffic received from various external net- 
works. 

5 According to a preferred embodiment of the invention, said content detec- 
tion layer analyses if said Ethernet traffic is real-time critical traffic, e.g. in 
connection with KTF, RTCP. RSVP. or RTSP traffic, whereby in case said 
Ethernet traffic is real-time critical, it is passed to a convergence layer de- 
dicated to handling real-time critical daita, Each <^ata packet of Ethernet 

10 data traffic comprises type field information indicating the content of the 
respective Ethernet data packet. Thus, the content detection layer can ea- 
sily determine if said Ethernet traffic is real-time critical or not. If the re- 
sult of analysing the type field information is that said Ethernet traffic is 
real-time critical, it is passed to the convergence layer that handles real- 

15 time critical data. Therefore, in the case of Ethernet packets, the detection 
of the respective content type can be implemented in a very simple way. 

Further preferably, said content detecUon layer analyses if said Ethernet 
traffic is not real-time critical traffic, i.e. of some other protocol type and 

20 thus packet-based traffic, whereby in case said Ethernet traffic is not real- 
time critical, it is passed to a convergence layer dedicated to handling 
packet-based data. The type field information of an Ethernet packet indica- 
tes the content of said data packet. The content detection layer can easily 
detect whether the received Ethernet traffic is packet-based data traffic or 

25 not. Packet-based data ,t^^ is pas§e;<i to ^. Qonvelrgen^^ layer dedicated to 

Preferably, said content detection layer analyses if said IEEE; 1394 trlBtfjfic is 
packet-based data traffic, whereby in case said IEEE 1394 traffic is packet- 

30 based data traffic, it is passed to a convergence layer dedicated to handling 
packet-based data. Further preferably, said content detection layer analy- 
ses if said IEEE 1394 traffic is real-time critical data traffic, whereby in 
case said IEEE 1394 traffic is real-time critical data traffic, it is passed to a 
convergence layer dedicated to handling real-time critical data. Via a IEEE 

35 1394 interface, either real-time critical IEEE 1394 data traffic or packet- 
based data traffic (IPoverl394) can be transmitted. Also with regard to 
1394 traffic. It is possible to analyse at low expense the respective content 
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1 type- According to the content type, the IEEE 1394 traffic is either passed 
to a convergence layer for handling real-time critical data, or to a conver- 
gence layer for handling packet-based data traffic. 

5 According to a preferred embodiment of the invention, said content-specific 
convergence layers comprise a common part, which segments data palckets 
of said external traffic into a multitude of corresporidlrig data packfets of 
said device network's internal protocol, and which reaisseiiibles data pak- 
kets of said device network's internal protocol into coiresporidiriig data pak- 

10 kets of the respective external traffic. All the external networking technolo- 
gies mentioned so far have one thing in comirnon: They use variable size 
data packets which comprise more bytes than the rather small LCH (Long 
Transport Channel) data packets used within the HiperLAN/2 network, 
which only comprise 48 bytes. Therefore, data packets of the external pro- 

15 tocol have to be segmented into a multitude of HiperLAN/2 data packets. 
Data packets received from the HiperLAN/2 network have to be reassem- 
bled into the data packets of the respective external protocol. Instead of 
providing each one of the convergence layers with a unit for segmenting 
and reassembling data packets, this task is accomplished, for all the con- 

20 vergence layers, by the common part of the converj^ence layers. The com- 
mon part segments idata packets arriving from the respective external net- 
work into a multitude of data packets of the internal network's protocol, 
and reassembles data packets of the internal protocol into variable size 
data packets of the respective external protocol. By implementing said com- 

25 mon part, the structure of the content-specific convergence layers can be 
.. .simplified. Another advantage is. that in case a new convergence layer for 
another content type is to be implemented, programming said new conver- 
gence layer is simplified, because the functionally of the common part can 
be used. 

Preferably, said content-specific convergence layers are operable to be used 
simultaneously within the same device network. Therefore, a network de- 
vice can simultaneously handle data streams of different content type. 



35 



According to the invention, a device network is set up, which comprises at 
least one network device with a content detection layer, and with a set of 
content-specific convergence layers as described above. 
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1 Preferably, content-specific connections are set up and released between 
the network devices of said device network, whereby a content-specific con- 
nection is set up between a content-specific convergence layer of a first 
network device which supports a certain content type, and a respective 

5 content-specific convergence layer of a second network device which sup- 
ports the same content type. Between conyerg^ence layfers supportinjg the 
same content type, a connection can be established. Ais soon as the cohriec- 
tion is established, any amount of data packets can be transmitted between 
the two content-specffic convergence layers. By defining content- sjpecific 
10 connections for handling data transmissions within the ad-lioc established 
device network, it is possible to define the parameters of the data transmis- 
sion according to the content type, and to choose these parameters accor- 
ding to the desired bandwidth, error handling, etc. 

15 According to a preferred embodiment of the invention, the external traffic 
exchanged with said content- specific convergence layer of said first network 
device may be of a different kind than the external traffic exchanged with 
said content-specific convergence layer of said second network device. On 
the part of the target network device, the received data stream may be for- 

20 warded to any external protocol that is willing and able to accept the re- 
spective content type. The data stream that has been transmitted via the 
ad-hoc established device network can thus be distributed to an external 
network that is different from the external network the data streain has 
emanated from. Data traffic from a first external networking technology. 

25 may be routed to a second external networking technology. The device net- 
work servies as an adapting means for dli 'kinds of hetw This 
makes the device ne technblbgy. much 

^ more powerful and flexible. 

30 Preferably, in case said content- specific connection is for a- content type 
which requires a quality of service feature, a fixed bandwidth Is reserved 
for said content-specific connection. The "quality of service" feature is a 
well-known feature for the transmission of video data. A certain bandwidth 
is reserved for the transmission of the video data stream, and thus, a cer- 

35 tain quality of service (QoS) is guaranteed. When transmitting video data 
streams or any other data traffic supporting the quality of service feature 
via a device network, it is possible to set up the connection in a way tiiat 
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1 the quality of service feature is supported. 

Further preferably, for each content- specific connection, the coiitent type 
supported by said content- specific connecUori is registered. Any traffic 
5 '"' transxniited via' tiib content- specific fc^ can be passed, on the part 

oif the target hetwdrk deWce , to the conrespondixig content-specific conver- 
gence layer dedicated to haiidU^^ respective content type. 

Further preferably, said device network ik a wireless local area network 
10 (WLAN), £md iri particuikr a HiperLAN/i2 network; Hip erLAN/ 2 is at Europe- 
an standard for wireless Ideal 

According to a preferred eiribodinieiit df the iriven^^ exchange of con- 

trol meissages arid data packets between different riefwdrii: deviceis 'df said 

15 device network is effected according to aT TDlVtA't^^ 

ferably . a set of time slots^ of said TDMA tr^attsmisision ^fchem«'^^^^^ be reser- 
ved for a certain content-specific cbnAectidhJ By dbing this;, a predefiiied 
transmission capacity can be assigned to a certain corinectioxi. This is one 
way of realizing the above-meiitiorie& Quality of service feature. 

20 ' ' ■ • ' ■ ■ ' ■• • 

Further features and advantages of preferred embodiments according to the 
present invention will Be explained beloW in corijurictibri With the accom- 
panying drawings, in which ' * v =. 

25 Fig. 1 shows how different networking technologies interact in order 

to provide a networking eri\Hr6rimeht; " ^ 



Fi£. 2 shows a wireless local area network colmprisiiig two network 

devices according to the prior art; 

Fig. 3 shows a wireless local area network, whereby botii real-time 

critical and regular packet-based data streams are transmitted via the wi- 
reless LAN; 



35 



Fig. 4 depicts the structure of the protocol stabk for the MiperLAN/2 

standard; and 
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1 Fig. 5 shows how higher layer packets, for example Ethernet packets, 

are mapped onto layers of the HiperLAN/2 standard. 

Fig. 1 shows the interplay of different network protocols in a networking 
5 environment. The Internet 1 provides the backbone for all kinds of data ex- 
change services. In an office environment 2. servers 3 and access pm^ 4 
for wireless data transmission are connected by means of the Ethernet pro- 
tocol. In order to estabUsh vrireles?. local area networks for connecting mo- 
bile terminals 5 to said access points 4. the Ethernet protocol qan be con- 
10 verted into a suitable protocol for wireless data transmission, e.g. into the 
HiperLAN/2 protocol. Also in a home environment 6, the HiperLAN/2 proto- 
col is used for establishing an ad-hoc device network for exchanging data 
between audio and video devices 7. personal computers 8. organizers 9. 
etc. In the field of mobile communipation 10, the standards GPRS and 
15 UMTS are used for exchanging data packets between mobile devices 11 and 
base stations 12. and for accessing the Internet 1. For small distances, the 
Bluetooth protocol is used. For all these applications, the Internet Service 
Provider 13 provides a high-bsLndwidth backbone 14 and all kinds of data 
exchange services (email, world wide web, WAP, FTP. etc.). 

20 

In Fig. 2, a wireless local area network of the prior art is shown. The wire- 
less local area network comprises an access point 15, which acts as a cen- 
tral controller for the network, and a mobile terminal 16. The mobile termi- 
nal 16 exchanges data packets with the access point 15 via the HiperLAN/2 

25 protocol. The access point 15 comprises hardware connectivity for an exter- 
nal network protocol, the Network Type 1 (18), e.g. for the Ethernet. Furt- 
hermore, tfcie access point 15 comprises a Network Type 1 convergence lay- 
er 17 for converting data packets received via the Network Type 1 (18) into 
the HiperLAN/2 standard (19). and for converting data packets received via 

30 the^ HiperLAN/2 (19) into the Network Type 1 standard (18). 

In Fig. 3, a device network comprising four network devices with content- 
specific convergence layers are shown. An Ethernet device 20. which is con- 
nected to the Ethernet via IP (Internet Protocol), is part of the device net- 
35 work 21. Preferably, the device network is a wireless local area network 
(LAN), in parUcular according to the HiperLAN/2 standard. The Ethernet 
device 20 can receive regular IP traffic 22 from the Internet. Regular 
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1 packet-based IP traffic is transmitted according to protocols aside from tho- 
se that are explicitly used for real-time critical data (e.g. RTP, RTCP. RSVP, 
or RTSP). The Ethernet device 20 can also receive real-time critical data 
traffic 23 via the Ethernet interface, e.jg. a video data stream, For the trans- 

5 mission of real-time critical data traffic via ah IP hetwbrk. currently the 
protocols RTP (Real-Time Protocol). WtCP (Real-Time bontrbl Protocol). 
RSVP (resource ReSerVation f^rotocbl), and' Rl^P (E^^^ Streathing Pro- 

tocol) are used. 

lO Let us assume that real-time critical video data stream '23 emahatirig from 
. the Ethernet device 20 shall be transmitted via the device network 21 to 
other network devices. The video data stream 23 is first passed to a content 
detection and routing layer 24, and said content detection and rbutihg lay- 
er 24 detects that the arriving data stream utilizes one of the real-time cri- 
15 tical protocol types. Therefore, the content type is identified as "real-time 
^..critical data traffic". Accordingly, the real-time critical data stream is for- 
warded to a convergence layer 25 dedicated to handling '*real-time critical 
_ 4ata traffic". Besides the convergence layer 25, other content-specific con- 
..yergence layers exist, e.g. the convergence layer 26. which is dedicated to 
20 handling **packet-based data traffic*. 

The content-specific convergence layer 25 establishes a content-specific 
. . connection, with a corresponding convergence layer on the part of the target 
network device. In case real-time critical data traffic has to be transmitted. 

25 .the convergence layer 25 reserves a certain predefined bandwidth when 
establishing the connection to the respective target network devices. Then, 
the IP data packets of the real-Umc critical data traffic are segmented into 
,a set . of corresponding data packets of the internal protocol of the device 
network 21. This ta^k can be carried out by a separate module which is a 

30 common, part of the content-specific convergence layers 25 and 26. In case 
the device network 21 is a HiperLAN/2 network, 48 byte packets of the type 
. LCH (Long Transport Channel) are used within the device network 21. 

Now, the video data stream 23 of our example is transmitted via the device 
35 network 21 to the respective target network devices. There, the arriving 
data packets are forwarded to a content detection and routing layer 27. In 
case a target network device, e.g. a IEEE 1394 device 28 or an Ethernet de- 
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1 vice 29. has indicated that it is willing to accept a respective traffic type, 
the content detection and routing layer 27 forwards the received data stre- 
am to the respective target device. In case the Ethernet device 29 has indi- 
cated that it is willing to accept the video data stream, the received video 

5 data stream is routed (30) to tlie Ethernet device 29. There, the short LCH 
data packets are reassemWed to buiid IP packets, and the real-time critical 
video data stream is again converted into an appropriate protocol for real- 
time critical data. The video data stream can then be forwarded to the IP 
netv^prk to which the Ethernet device 29 is connected. 

So far. it has been described how the video data stream 23. which is ian IP 
data stream, is converted to the device network's internal protocol and 
transmitted via said device network to another Ethernet device 29. The vi- 
deo data stream 23, which has emanated from an IP network, doesn't have 

15 to be routed to an Ethernet device, though. The content detection arid rou- 
ting layer 27 can also route the received real-time critical data stream to 
the IEEE 1394 device 28 when the IEEE 1394 device 28 requests it. On 
part of the IEEE 1394 device 28, the LCH data packets of the internal pro- 
tocol are reassembled into a video data stream 31 according to the IEEE 

20 1394 protocol. The real-time critical video data stream can then be forwar- - 
ded to the IEEE 1394 network to which the IEEE 1394 device 28 is connec- 
ted. The inventive concept of content-specific convergence layers and con- 
tent-specific routing allows to transform a real-time criticalTP datk stream 
into an IEEE 1394 data stream. Besides that, it is also possible to ttansmit 

25 the real-time critical video data stream 23 emanating from the Ethernet to 
>oth an Ethernet devi^^^^^ 

In the following, a second example will be discussed. On the pairt of the 
Ethernet device 20. regular I^^ traffic 22 is received ftcitn the Internet. The 

30 regular IP traffic is passed to the content detection and routing layer 24, 
which detects that the content type is "packet-based data trafiic-, which is 
not real-Ume critical. The regular IP traffic 22 is then passed to the conver- 
gence layer 26, which is dedicated to handling "packet-based data traffic*. 
The IP packets are segmented into the LCH data packets used within the 

35 HiperLAN/2 network. A connection is set up within the device rietwbrk 21, 
and the data traffic is transmitted to the content detection and routing lay- 
er 27 From there, the traffic can be routed to the Ethernet device 29. The 
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1 received packets of the internal protocol are reassembled into IP packets, 
and the IP data stream 32 is obtained. 

Alternatively or additionally, the data traffic can be routed from the content 
5 ^ete^Uon and^routta^ layer 27^ the IEEE 1394 device 28. ifherb. th^ recei- 
ved packets of the internal protocol are reassembled ihto data packets ac- 
cording to the IEEE 1394 standard. Though the lE^ in- 
tended, for the, transmission of audio and video data streams in the first 
. place, it i,s ^so possible to trahsmit IP data packets via an IEEE 1394 in- 
10 terfaq^i lii^ is c^^^ -IPov^a3§4" data s^^ 33 

4s. obt3.ined on ttie part 

Both real-time critical data streams and regular packet-based data traffic 
can also emanate from a IEEE 1394 device 34 that is connected to an ex- 

15 t^mal IEEE 1394 network. The video data stream 35 can be transmitted 
from the IEEE 1394 device 34 via the convergence layer 25 and the device 
. netyrork 21 to the IEEE 1394 device 28. or to the Ethernet device 29. or to 
both said devices. The IPoverl394 data traffic 36 Is passed to the conver- 
gence layer 26. which handles packet-based data traffic. Via the device net- 

20 work 21. the data traffic is routed tp the IEEE 1394 device 28. or to the 
Ethernet, device 29. or to both said devices. 

In Figr, 4.: the so-called protqcpl stack for t|ie HlperLAN/2 standaird Is 
shown! The bottom layer is the Physical Layer 37. which deals with tlie mo- 
25 . dulation type and the actual, data transmission. T^e next layer is the Medi. 

urvtPLpfeSgj 7*e,r;]N^q ,33. s^tie4ul^^ .data for tr^^m|ssion. A TDMA (Time 
. J|]>iyi.siQn, ,iyiul,Uple Access) frsfflp with time slots of ? ms is used, and the 
.:,;MAC .38;ass.igns time slpts of th^ TDMA frame tp tlie various connecUons 
30 within the HiperLAN/2 network. The TDMA frame generated by the MAC 38 
is the typical transmission standard in the HiperLAN/2 protocol. The Data 
Link Control Layer 39 further comprises an Error Control functionality 40. 
Furthermore, the Data Link Control Layer 39 comprises a Radio Link Con- 
trol Sublayer (RLC) 41. 



The highest layers of the HiperLAN/2 standard are the convergence layers 
42. which comprise a content type detection and routing layer 43. a set of 
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, 1 content-specific convergence layers 44. 45, and a common pairt 46 of siaid 
convergence layers. The content type detection and routing layer 43 de- 
tects the content type of arriving data traffic and passes said traffic to a 
corresponding content-specific convergence layer. The cohverg<ence layer 
5 44 handles packet-based data traffic, whereby the convergence lay^r 45 
handles real-time crt^ 

The common part 46 segments the variable size datk packets of the re- 
. spective external protocol into a multitude of diata jpackets acdbrditlg to 
C^-^ 10 the HiperLAN/2 standard. iSesides thaty the common part 46 conVdrt^ Hi- 
perLAN/2 packets into data packets of an extemaf pirdtobdl by fdkssein-. 
bling tbe HiperLAN/2 packets. 

The respective hardware connectivity is addressed by means of drivers 47, 
15 48, 49. The convergence layer 47 is responsible for hiandling the PPP 
(point-to-point) protocol. Which is an external protocol uised for poirit^to- 
point connections. The driver 48 supports the IEEE 1394 protbcdl, and 
the driver 49 supports the Ethernet profocol, 

20 In Fig. 5, it is shown how higher layer packets, for exiample Ethernet pak- 
kets, are mapped onto layers of the HiperLAN/2 standard. Again, the Phy- 
sical Layer PHY is the bottom layer, and a PHY burst 52 comprising se- 
veral Long Transport CHannel Packets (LCH) is shown. At the Data Link 
Control Layer (DLC), a Long Transport CHannel Pa;cket (LCH) 53 is divided 

25 into a header 54, a DLC SDU 55, and a Cyclic Reidundamcy^^Chefek tO^ 

56^ At the Ccmv^ tHi^'i5L<?isExil is dMde»iM6dP 1^ bits 

of flags (57)' and (58). A higlwir Ikyer 

packet, e.g. an Etfiernet packet 59. ik seigmentisd into a multitude of these 
48 bytes packets 5g , 60 , which aic transiiiitt^d as LCH packets according 

30 to the HiperLAi*/2 standard. 
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I Claims 

1. Network device for a device network, cliaract^^ 

- a content detection layeV (24, 43) for detecting the cdritent type of exter- 
5 naJ tralfic received by said riditwork device, and for jpa^sirig s^id external 

traffic, in dependence of the detected content tyipe. to a conteht-specific 
convergence layer (25. 26, 44, 45) dedicated to handling the respective con- 
tent type, and 

- a set of content-specific convergence layers (25, 26. 44; 45]|; whUih ex- 
10 change network traffic wi^h other netw6rk devices (28. 29) of Said device . 

network (21) via content- specific coniiections. whereby sai(i cbritent^speci- 
fic connections are suited to the requireiileiits of the restiectivej content 

15 . 2. Network device according to claim l; cKarib^crizfed in tKat ^^^^ of 
said content types is real-time critical^ d^^ whereiBy siaid set of content- 
specific convergence layers compriseis a cdTivergetice iajrer d^ to 
handling real-time critical data. 

20 3 Network device according to claim 1 or 2. cKdlrsifct^rtze^^ ttiat one 
pf said content types is padket-ba^^ 

cific convergence layers comprises a cohvergrace layetr dedicated to hand- 
ling packet-based data. 

25 4, Network device according to anyone of the preceding claims, charac- 
terized in iiiat saiii eix±emai1b:^iaJ^ 
IEEE 1394 traffic, UMTS traffic or PPP traffic. 

5. Network device according to anyone of the preceding claiiiS charac- 
30. terized in that said network device comprises hardware connectivity for at 
least one of one of Ethernet traffic. IEEE 1394 traffic. UMTS traffic or PPP 
traffic. 
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6. Network device according to anyone of the preceding claims, charac- 
terized in that said network device is an access point df said device net- 
work. 
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1 7. Network device according to anyone of the preceding claims, charac- 
terized in that said content detection layer analyses if said Ethernet traf- 
fic is real-time critical traffic, whereby in case said Ethernet traffic is real- 
time critical, it is passed to a convergence layer dedicated to handling 

5. real-time critical data. v , 

8. Network device according to anyone of the preceding claims, charac- 
terized in that said content detection layer analyses if said Ethernet traf- 
. lie is not real-time critical traffic, whereby in casfe said Ethernet traffic is 

10 not real-time critical, it is passed to a convergence layer dedicated to 
handling. packet-based data. 

9. Network device according to anyone of the preceding claims. Chirac- 
terized in that said content detection layer analyses if said IEEE 1394 

15 traffic is packet-based data traffic, whereby in case said IEEE 1394 traffic 
is packet-based data traffic, it is passed to a convergence layer dedicated 
to handling packet-based data. 



20 



10. Network devicje according to anyone of the preceding claims, charac- 
terized in that said content detection layer analyses if said IEEE 1394 
traffic is real-time critical data traffic, whereby in case said IEEE 1394 
traffic is real-time critical data traffic, it is passed to a convergence layer 
dedicated to handling real-time critical data. 



25 11< Network device according to anyone of the preceding claims, charac- 
terized in that said content- spe|:^^^ convergence layers comprise a com- 
mon part, which segments data packets of said eirternal'traiFhc info a mul- 
- ,titude. of corresponding, data packets of said device network's internal pro- 
. tocol, and which reassembles data packets of said device network's Inter- 
30 nal protocol into cprresponding data packets of the respective external 
traffic. 

12. Network device according to anyone of the preceding claims, charac- 
terized in that said cpntent-specific convergence layers are operable to be 
35 used simultaneously within the same device network. 



13- Device network, comprising at least one network device according 
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1 anyone of claims 1 to 12. 

14. Device network according to claim 13. chak-iacterized in that con- 
tent-specific connections are set up and released between the network de- 

5 vices of said device network! wh^irebiy a content-speciiie connection is set 
up between a conWt-specific convergence^^ 
which supports a certain content type, ahd a respective^ ^^^d^^ 
convergence layer of a second network device which isuppbrts 
content type. . : ^ ^ ? . - 

10 ; . ::■ 

15. Device network according to claim 13 or 14, characterized in that 

the external traffic exchanged with said content- specifi^^^ 
of said first network device may be of a different kind' thari'^ffi 
traffic exchanged with said cdntent-spiecific cohverg'eiic^ layer of said se- 
15 cond network device. 

16. Device network according to anyone of clalMs 13 to 15; c^^ 

zed in that in case said content-specific cbnnectibn i^ f6t a coiiteiit* type 
which requires a quality of service feature, a fixed baridiS^dffi is reserved 
20 for said content-specific connection. 

17. Device network according to anyone of claims 13 tb 16; charactcn- 
zed in that for each content-specific connection, the corrtdint type suppor- 
ted by said content-specific connection is registered. 

25 . ; . . . 

18. Device network according to anyone of dlMm^'lS^^^^^t^ 

zed in that said device network is a wire^ locisd at^^^ nfetwbtk (WLAN), 
arid in particular a HiperLAN/2 network. 

30 19- Device network according to anyone of claims 13 to 18. characteri- 

zed in that the exchange of control messages and data packets between 
different network devices of said device network is effected according to a 
TDMA transmission scheme. 

35 20. Device network according to claim 19, characterized in that a set of 

Ume slots of said TDMA transmission scheme may be reserved for a cer- 
tain content-specific connection. 
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l 21. Method for transmitting data traffic via a device network, characteri- 
zed by the following steps: 

- detecting a content type of external traffic arriving at the device network. 

- passing said external traffic, in dependence of the detected content type. 
5 to a , content-specific .convergence layer (2^. 26. 44. 45) dedicated to hand- 
ling the respectiye content type, and , , 

- transmitting netwqrk traffic, to other network devices (28. 2a>j via content- 
specific connections, whereby said content-specific connections are suited 
to the requirements of the respective content type. 
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22. Metiiod according to claim 21. characteriaed in that content-specific 
connections au-e set up between two network devices before transmitting 
said network trafnc between said two network devices in accordance with 
said content ^pe. 

23. Method according to claim 21 or 22. characterized in that after the 
network traffic between said two network devices has been transmitted in 
accordanee with said content type, sgid content-specific connection betwe- 
en said two network devices is released. 

24. Computer program product comprising computer program means ad- 
apted, to perform the method steps as defined in anyone of claims 21 to 23 
when being executed on a computer, a digital signal processor or the like. 

25 25 Computer readable storage means, storing thereon a computer pro- 
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